Background and objective: We investigated axonal plasticity in the bilateral motor cortices and the long term therapeutic effect of Niaspan on axonal remodeling after stroke in type-1 diabetic (T1DM) rats. Experimental approaches: T1DM was induced in young adult male Wistar rats via injection of streptozotocin. T1DM rats were subjected to 2 h transient middle cerebral artery occlusion (MCAo) and were treated with 40 mg/kg Niaspan or saline starting 24 h after MCAo and daily for 28 days. Anterograde tracing using biotinylated dextran amine (BDA) injected into the contralateral motor cortex was performed to assess axonal sprouting in the ipsilateral motor cortex area. Functional outcome, SMI-31 (a pan-axonal microfilament marker), Bielschowsky silver and synaptophysin expression were measured. In vitro studies using primary cortical neuron (PCN) cultures and in vivo BDA injection into the brain to anterogradely label axons and terminals were employed. Results: Niaspan treatment of stroke in T1DM-MCAo rats significantly improved functional outcome after stroke and increased SMI-31, Bielschowsky silver and synaptophysin expression in the ischemic brain compared to saline treated T1DM-MCAo rats (p b 0.05). Using BDA to anterograde label axons and terminals, Niaspan treatment significantly increased axonal density in ipsilateral motor cortex in T1DM-MCAo rats (p b 0.05, n = 7/group). Niacin treatment of PCN significantly increased Ang1 expression under high glucose condition. Niacin and Ang1 significantly increased neurite outgrowth, and anti-Ang1 antibody marginally attenuated Niacin induced neurite outgrowth (p = 0.06, n = 6/group) in cultured PCN under high glucose condition. Conclusion: Niaspan treatment increased ischemic brain Ang1 expression and promoted axonal remodeling in the ischemic brain as well as improved functional outcome after stroke. Ang1 may partially contribute to Niaspan-induced axonal remodeling after stroke in T1DM-rats.
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Angiopoietin-1 (Ang1), a family of endothelial growth factors, promotes migration, sprouting, and survival of endothelial cells and mediates vascular remodeling (Suri et al., 1996) . Ang1 plays a role in the recruitment of vascular smooth muscle cells (VSMCs) and pericytes during vascular maturation and the remodeling processes (Sato et al., 1995; Suri et al., 1996) . However, overexpression of Ang1 in the brain not only increases vascularization but also alters neuronal 
